Chemical cross-linking of polyprotein hydrogels
The chemical cross-linking reaction used is a well-established off-the-shelf reaction using dityrosine bonding initiated by light activation. 1 This reaction has been used a number of times previously.
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Gelation does not occur in the absence of light, as seen in the first 60 seconds of the time sweep curves (Figure 1 in manuscript) and as demonstrated below in a so called 'upside-down' test 4 for the protein BSA in solution before and after photoactivation. Testing for longer periods of time shows that no gelation occurs in the absence of light. Figure S2 : The storage modulus of BSA hydrogel solution as a function of time, for different conditions. It can be seen that unless BSA is mixed with Ru(BiPy) 3 and APS, and illuminated by a 20W LEP Lamp, there is no gelation.
When the light is switched on, the photoactivated reaction takes place and gelation occurs, marked by a rapid increase in G' and G'' (Figure 1 in manuscript and above) . This demonstrated that the chemically cross-linking was triggered by the light. To provide further validation of the formation of the dityrosine bonding, a standard fluorescence experiment shows that the chemically cross-linked BSA hydrogel exhibits the expected 1, 2 emission maximum upon ultraviolet irradiation. Figure S3 : The intensity as a function of wavelength, for a sample of crosslinked BSA gel (black squares) and BSA solution not having undergone crosslinking (red circles). It can be seen that the crosslinked gel shows a peak at around 400nm, which can be attributed to dityrosine.
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Rheological properties of the folded and partially unfolded BSA protein Rheology experiments were completed to measure G' and G'' of the BSA hydrogel alone, in the presence of only DTT and in the presence of only GuHCl. These experiments ( Figure S4) show no change in G' and G'' when only DTT is added. Upon the addition of GuHCl a significant change is measured, and in Figure 4 in the manuscript we show that a dramatic change is observed upon the addition of both GuHCl and DTT. Thus the difference in the rheological behaviour of the hydrogels is only observed when the protein has been partially unfolded (upon addition of the addition of GuHCl) and when it has been unfolded and the previously solvent inaccessible disulphide bonds have been broken (upon addition of the addition of GuHCl and DTT). This demonstrates that the difference in the rheological behaviour of the hydrogels is due to protein unfolding and not solvent effects.
